During the past decade we have been witnessing a rise in medical cannabis use. Although the evidence for the safety and effectiveness of the different cannabinoid compounds is scarce, claims of the miracle effects are plenty. Supporters cheer cannabis as the universal source for the next generation of medical products capable of treating a wide variety of maladies (cancer, epilepsy, ALS, MS, ADHD, autism, Alzheimer's, etc.). Clinicians trying to express scepticism and asking to accumulate and assess the evidence are considered to be "Big Pharma Collaborators" and opponents of progress. It is safe to say that medical cannabis is currently at the peak of the inflated expectations on the Gartner hype cycle [1] and it is therefore important that the clinical research community determines potential benefits and safety of cannabis-derived compounds under the Evidence Based Medicine paradigm.
Despite the significant increase in publications on medical cannabis-related topics (Figure 1 ), a summary of the current research activities expected to provide appropriate levels of evidence is remarkably short. Based on a PubMed search (see the first paragraph of the Appendix), there was a substantial increase in cannabis clinical trials, from 165 in the years 1990-1999 to 504 in the years 2000-2009 and 734 in the years 2010-2017. However, the majority of the published literature is dedicated to surveys of willing cannabis users.
Whiting et al. [2] , in a systematic review based on the literature search from inception to April 2015, identified 79 randomized controlled trials of cannabis and cannabinoids, 58 of which were double blind, placebo-controlled trials. The indications, in decreasing order with respect to number of trials per indication, were: chronic pain, nausea and vomiting due to chemotherapy, spasticity due to multiple sclerosis or paraplegia, HIV/AIDS, sleep disorder, psychosis, Tourette's syndrome, anxiety disorder and glaucoma. A similar search (see the second paragraph of the Appendix) from April 2015 to the end of February 2018 yields an additional 37 clinical trials (22 of them randomized, double blind, placebo-controlled). Chronic pain studies described the effect of dronabinol and vaporized or smoked cannabis containing different concentrations of THC in patients with neuropathic pain from spinal cord injury of from diabetes and noncardiac chest pain [3] [4] [5] [6] [7] [8] . The sample size was between 13 and 215 patients. The pain reduction measured by Cold-Pressor Test, visual analog scales, McGill Pain Questionnaire, chest pain symptom questionnaire was significant in all studies. Most trials in multiple sclerosis were small scaled (sample size up to 219 patients), all used nabiximols (Sativex®), and only one of them was a double-blind placebo-controlled trial showing improvement in neurophysiological measures of multiple sclerosis associated spasticity [9] [10] [11] [12] [13] .
Four trials evaluated the effect of different cannabinoids: dronabinol, Δ (9)-tetrahydrocannabivarin (THCV) or cannabidiol (CBD) on different metabolic parameters, such as glycemic control, lipid profile, insulin sensitivity, markers of inflammation, leptin, incretin, insulin-like growth factor I (IGF-I), urinary free cortisol (UFC) and adipokines. CBD and THCV had significant positive effect compared to placebo on reduction of fasting plasma glucose, pancreatic β-cell function, adiponectin and apolipoprotein A, but dronabinol had no clinically meaningful metabolic effect. The sample size in these studies was relatively small: 13 to 130 subjects [14] [15] [16] [17] [18] . The therapeutic effects of cannabinoids, specifically cannabidiol (CBD), on epilepsy, mainly in young adults and children, were investigated in three trials [19] [20] [21] . Only one of the trials was placebo-controlled, with a sample size of 120 patients, and the results demonstrated seizures reduction. These studies led the Food and Drug Administration (FDA) to approve, for the first time, a drug with an active ingredient derived directly from herbal cannabis [22] .
The International Clinical Trials Registry Platform of the World Health Organization includes 17 national and international registries. A search of active cannabis trials on 27 June 2018 (see the third paragraph of the Appendix) showed that there are 295 randomized, double blind, placebo controlled clinical trials registered worldwide (after exclusion of duplications) [23] . Only 199 of these trials were recruiting during the time of search. Of note, a majority of cannabis-related clinical trials focus on the various aspects of treating cannabis as an illicit drug and the detrimental effect of cannabis abuse (i.e. substance abuse, mental and psychotic disorders due to cannabis use), rather than investigating the medical effects of cannabis.
Over the last decade, Israel has been emerging as a leading country in cannabis research and development. Detailed, well-developed regulations [24] together with an advanced agricultural programme and a long scientific tradition of cannabis research started by Prof. Mechoulam provide a fertile ground for a plethora of clinical and basic research programmes. Rather than presenting a systematic review of all cannabis-related studies in the world or in Israel, we shall describe a selected few of them conducted in Israel which in our opinion can contribute to a better understanding of medical use of cannabis and its derivatives.
Gastrointestinal System
Two small randomized double blind placebo-controlled trials (RCTs) on 21 and 20 Crohn's disease patients each, showed inconsistent results: one (NCT01040910, 0.5 gram evirecense with 23% THC concentration or placebo twice daily, TikunOlam Ltd provided the cannabis and placebo for the trial), showed a significant reduction in Crohn's disease activity index (CDAI) compared to placebo and mild side effects (nausea, sleepiness, concentration, memory loss, confusion and dizziness) [25] , while in the second trial (NCT01037322), administration of the oral CBD (10 mg CBD or placebo twice daily) was not associated with a decrease in CDAI [26] . Two additional phase II randomized double-blind placebo controlled trials are currently in their final stages (supported by Tikun-Olam Ltd.): the first investigates the safety and efficacy of whole plant oral cannabis oil (15% CBD and 3.7% THC) in 50 patients with Crohn's disease (NCT01826188), and the second trial (NCT01826188) is designed to evaluate the effect of smoking cannabis (20% THC cigarettes or placebo) in 32 ulcerative colitis patients.
Central Nervous System
Three small observational studies in Parkinson's disease patients, suggested improvement in motor symptoms and pain. Two (20 and 22 subjects) found no side effects of medical cannabis consumption [27, 28] . The third, a telephone survey of 47 patients with Parkinson disease treated with medical cannabis (supported by Tikun-Olam Ltd), concluded that the treatment improved PD symptoms [29] . Five patients (10.6%) stopped cannabis treatment 3 to 12 months after initiating it. Side effects of the treatment included confusion (reported by eight patients), anxiety (eight patients), hallucinations (eight patients), short-term amnesia (three patients) and one patient developed psychosis.
In an open label study of 11 Alzheimer's disease patients, THC treatment (2.5 mg) was associated with a reduction in
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PubMed search results on annual number of articles on medical cannabis Cannabis and evidence-based medicine aggressive behavior. Adverse events were reported in three of the patients, with one adjudicated as adverse event related to the treatment (confusion, improved following dose adjustment [30] ). A currently recruiting phase II, randomized, double-blind, placebo-controlled trial (NCT03328676, supported by Tikun-Olam Ltd), investigates the efficacy and safety of cannabis oil (30% CBD and 1.5% THC) in patients with dementia related agitation. In a pilot study, ten post-traumatic stress disorder (PTSD) patients showed a reduction in symptoms and improvement of sleep following oral THC (5 mg) administration. Side effects were reported in four cases; dry mouth in two patients, headache in one patient and dizziness in another patient. These effects were mild and continued throughout the 3 weeks of treatment [31] .
Graft Versus Host Disease (GVHD)
In a one arm, prospective, phase II trial, the incidence of acute GVHD in 48 patients, scheduled for Allogeneic Hematopoietic Cell Transplantation and receiving CBD (300 mg), was significantly lower than the expected. None of the patients developed GVHD while consuming CBD and no serious adverse effects were experienced by any of the patients [32] . The same group is currently conducting an open label interventional study (NCT02392780) aiming to explore the efficacy of 150 mg oral CBD, in the treatment of severe acute GVHD.
Pain
A prospective observational open label study on 176 patients showed pain reduction and a decrease of 44% in opioid consumption. Nine subjects discontinued treatment due to mild to moderate adverse effects: primarily sedation, heaviness, nervousness and difficulty to concentrate. Two additional subjects discontinued treatment due to serious side effects: one subject because of elevated liver transaminases, and one elderly subject was admitted to the emergency room in a confusional state [33] . Another observational study compared the incidence of depression and anxiety in patients treated with either medical cannabis (n = 329), opioids (n = 474) or both (n = 77) for chronic pain, found that patients treated with opioids had higher rates of depression and anxiety. Side effects incidence was not reported by authors [34] . The subjective nature of pain assessment and the inherent limitations of an open label design put these studies in a significant risk for bias.
Paediatrics
Two trials on spasticity in paediatrics patients suffering from cerebral palsy are in final stages, the first is a double blind, placebo control trial assessing safety and efficacy of Sativex® in 72 patients (NCT01898520, GW Research Ltd.), and the second is a randomized controlled trial comparing two cannabis oil formulations (5% CBD and 0.2% THC) and (5% CBD and 0.8% THC) provided by Tikun Olam Ltd in 40 patients (NCT02470325). In an intermediate analysis on 25 patients, adverse effects were rare and included worsening of seizures in 2 patients, behavioral changes in 2 and somnolence in 1 [35] . A large double blind, randomized, placebocontrolled trial with crossover that is now recruiting, is assessing the safety, tolerability and efficacy of whole plant extract versus 99% CBD oil and placebo (provided by BOL pharma ltd) in 120 patients with autism spectrum disorder (NCT02956226).
Prospective Registry
Our group has established a prospective registry of patients treated in the cannabis clinics of Tikun Olam, the largest provider of medical cannabis in Israel. We analyzed safety and efficacy of cannabis formulations in a large unselected group of 7000 patients out of approximately 32 000 receiving treatment in Israel. Our first reports suggest that cannabis treatment is safe, reduces pain and improves quality of life in a population of 2736 patients older than 65 and 2970 cancer patients receiving palliative therapy [36, 37] . Moreover, treatment with cannabis seems associated with a decrease in opioids consumption.
Conclusion
There is a serious gap between the public perception of cannabis as being a 21 st century panacea and the medical establishment view that cannabis is a 21 st century snake oil.
While some of the public and mainstream media have already accepted medical cannabis to be effective in a lengthy list of conditions, clinical studies with an appropriate study design are few. Only few studies are prospective and most clinical trials investigating medical cannabis and its derivatives are not placebo controlled, not blinded and have small sample sizes. This situation leads to a division within the medical community: those in favor of using cannabis who also usually see themselves as pioneers in this area and tend to prescribe cannabis even when the evidence is insufficient, while opponents of medical cannabis might perhaps end up denying a patient cannabis even in situations where cannabis has been shown to be beneficial (pain, nausea and sleep disturbance, National Academies of Sciences Engineering and Medicine Report [38] ). Furthermore, rapidly developing clinical research is rather not focused, and many cannabis research programmes are concentrated around rare diseases, where the regulatory process and thus time to marketing are perceived to be shorter. Yet, we believe that cannabis derived medications should have a significant role in the treatment of chronic pain symptoms and to be a safer substitute for opioids in palliative care. Israel has developed a regulatory environment where the indications for which cannabis can be prescribed are tightly regulated, and developed based on the accumulation of research and clinical experience data thus far. The approved indications include nausea and vomiting due to chemotherapy treatment, cancer associated pain, inflammatory bowel diseases, neuropathic pain, cachexia in AIDS patients, multiple sclerosis, Parkinson's disease, Tourette syndrome, epilepsy (both adult and pediatric population), and post-traumatic stress disorder.
It is policies such as these that will lead to an improved evidence-based medical use of cannabis and its derivatives. Some of the smaller clinical studies conducted within this environment generated promising data and are followed up by larger studies. 
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